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 Summary
  We conducted of the study in a group of ten patients with diagnosed myelodysplastic syndrome  

obtained from the department of internal medicine. The progression of the disease was estimated 
on the basis of trephine biopsy.

  Considering the pathophysiology of the disease, we decided that there were indications to perform 
MRI examination of the spine (the patients met the included criteria).

  The pilot study provided evidence that this imaging technique detects decreases of the bone marrow 
signal in T1-weighted sequences and significantly increased attenuation value in contrast enhanced 
T1-weighted ones in comparison with the control group.

  The authors conclude that MRI of the spine should be treated as a valuable tool in of diagnosis of 
myelodysplastic syndrome.
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Background

Myelodysplastic syndromes constitute a heterogeneous 
group of pathologies characterized by clonal dysplasia of 
progenitor cells, with consequent anomalous and inef-
fective hematopoiesis, peripheral cytopenia and potential 
transformation into acute leukemia.

Because of varied and nonspecific clinical presentations, 
this group of pathologies has been classified in many dif-
ferent ways. In 1982, French-American-British (FAB) 
Cooperative Group proposed a morphological classification 
based on a wide spectrum of abnormalities observed in the 
course of the disease. Five subtypes have been described: 
anemia; anemia with ring-like sideroblasts, anemia with 
predominant blastic forms at the transformation stage, 
chronic myelomonocytic leukemia [1–3].

In 1999, a classification based on WHO criteria was pro-
posed, which distinguishes 5q- syndrome; treatment-resis-
tant anemia is diagnosed in the cases where dysplasia affects 

only the erythroid line, whereas if dysplasia is present also 
in other cell lines, treatment-resistant cytopenia is diag-
nosed. Chronic myelomonocytic leukemia is currently classi-
fied as a myelodysplastic/myeloproliferative syndrome [4].

The pathogenesis of de novo diagnosed cases remains 
unclear. Contribution of oncogenic factors is considered. 
A large proportion of patients demonstrates chromosomal 
aberrations, involving most frequently chromosome 5, 7 
and 8. The prognosis concerning further course of the dis-
ease in this group is worse and associated with increased 
risk of leukemic transformation.

The effect of radio- and chemotherapy is also emphasized 
– in such cases, the onset of symptoms of the syndrome is 
regarded as a distant complication of treatment.

Peripheral anemia with abnormal, low reticulocyte 
response is the most characteristic of clinical parameters. 
These abnormalities are closely correlated with the signs of 
dyserythropoiesis of bone marrow progenitor cells.
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Most patients demonstrate leukopenia with complete neu-
tropenia, whereas thrombocytopenia with both morpholog-
ical and structural abnormalities is observed in ca. 50% of 
the cases.

Also the lymphoid system is affected by the pathology (lym-
phopenia with reduced Th and NK cell counts, inadequate 
interferon production, T and B lymphocyte dysfunction).

Study Group

The study was carried out in a group of ten patients 
admitted in 2006 to the Clinical Department of Internal 
Diseases, who were diagnosed with myelodysplastic syn-
drome. The patients included in the study program had 
positive results of bone marrow investigations for the 
presence of dysplastic cells based on trephine biopsy and 
no clinically confirmed signs of other myeloproliferative 
diseases (Table 1).

The patient's age and gender are presented in columns 3 
and 4 of the Table 4.

Methods

The patients underwent MR imaging of the spine performed 
with a 1.5 T GE SIGNA LX HS unit with a dedicated tube, using 
FSE, frFSE and frFSE+fs sequences. T1- and T2-weighted 
images in sagittal, transverse and frontal planes were obtained. 
The FSE, frFSE and frFSE+fs, as well as sagittal T1-weight-
ed images were repeated after intravenous administration of 
Magnevist contrast medium at a dose of 0.2 ml/kg b.w.

The Region of Interest (ROI) was delineated in the vertebral 
bodies, excluding the laminae, in order to calculate relative 
signal density.

Six patients who underwent MRI of the lumbar spine 
because of pain in this segment and suspected degeneration 
of the intervertebral joints constituted the control group. 
The images did not demonstrate pathology of the vertebral 
bodies (Tables 2,3).

The MR images were assessed by two radiologists with 
extensive experience in the field of MRI, co-authors of this 
paper. One of them used a teleradiology system based on 
Alteris software (Alterego), the other interpreted the results 
using an AW 4.2 console (GE).

Trephine biopsy was performed in each patient. The mate-
rial was assessed in the Laboratory of Histopathology at the 
Central Clinical Hospital Katowice – Ligota.

Results

The results of our study are presented in „Summary assess-
ment results of the ROI parameter in the group of 10 
patients with myelodysplastic syndrome” and „Mean val-
ues of the ROI parameter in the group of 10 patients with 
myelodysplastic syndrome” (Tables 4–6).

Discussion

According to many authors, MRI is a widely accepted meth-
od in diagnostics of spinal pathologies, superior in some 
aspects to computed tomography [5–8]. This is primarily 
true with respect to soft tissue elements, such as the spinal 
cord, intervertebral discs, soft tissues surrounding the bone 
and filling their marrow cavities.

Conventional radiography and computed tomography of the 
bones have relatively low sensitivity as far as detection of 
bone marrow pathologies is concerned [1,6–8].

In contrast, MRI is regarded as a highly sensitive method 
of imaging and differentiation among fatty, cellular, fibrotic 
and hemosiderotic bone marrow [6,7].

Computed tomography is better for assessment of the 
bones, especially in patients after traumas.

Bone marrow imaging, although possible with some CT 
techniques, is associated with considerable problems.

This is evidenced by controversies concerning terminiol-
ogy and interpretation of CT images in assessment of many 

Table 1. Results of trephine biopsy in the group of 10 patients with myelodysplastic syndrome.

# Initials Fibrosis Cytosis Pathologic cells

1. H.N. Grade i reticulin type 70% Blastic cells cd34(+): 10–15%

2. A.P. Absent 30% Blastic cells cd34(+): poj.

3. K.S. Grade i reticulin type 60% Blastic cells cd34(+): 10%

4. J.T. Grade i reticulin type 80% Blastic cells cd34(+): <1%

5. J.B. Grade i reticulin type 80% Blastic cells cd34(+): <1%

6. K.Sz. Absent – –

7. S.S Single reticulin fi bers 60% –

8. B.J. – – Blastic cells cd34(+): <5%

9. L.P. Grade ii 80% –

10. J.K. Single reticulin fi bers 60% –

© Pol J Radiol, 2009; 74(2): 44-47 Wojtek P et al – Results of magnetic resonance imaging of the vertebral…

45



hematological disorders [6,7]. To date, no consensus has 
been reached in which hematological disorder MR is par-
ticularly useful and how it should be used in treatment 
monitoring.

In our study, we examined 10 patients with myelodysplas-
tic syndrome diagnosed by trephine biopsy. In all of them, 
statistically significant signal suppression in T1-weighted 
images and enhancement in T1-weighted images after 
intravenous contrast administration was observed in com-

# Initials Age Gender

MRI

T1 T2 T2 f.s. T1+c

Min/
max

AV SD
Min/
max

AV SD
Min/
max

AV SD
Min/
max

AV SD

1. G.A. M 107/194 140  18.7 39/87 63  10.3 6/39 21  5,5 100/181 138  18.4

2. M.B. K 131/246 197  23 72/172 122  22.3 11/40 24  5,1 120/204 145  20

3. H.W. K 150/265 199  25 81/180 129  22 13/58 31  8,7 174/290 225  22.5

4. W.Z. K 84/162 117  17.4 47/106 72  12.7 8/42 23  5,3 120/198 154  20.3

5. M.G. K 99/138 118  9 62/102 79  7.3 26/69 41  6,1 133/200 167  14.4

6. D.D. K 140/262 200  25.1 89/171 123  15 12/51 29  6 174/280 230  24.7

Table 2.  Summary assessment results of the ROI parameter based on MRI performed in the control group of 6 patients without signifi cant organic 
abnormalities of the lumbar spine.

Table 3.  Mean values of the ROI parameter in the control group of 6 patients without signifi cant organic abnormalities of the lumbar spine.

MRI

T1 T2 T2 f.s. T1+c

Min/max AV SD Min/max AV SD Min/max AV SD Min/max AV SD

1–6 118,5/211,2 162 19.7 65/136.3 98 14.9 12.6/49.8 28.2 6.1 136.8/223.8 174 20

Table 4.  Summary assessment results of the ROI parameter based on MRI of the lumbar spine in the group of 10 patients with myelodysplastic 
syndrome.

#. Initials Age Sex

MRI

T1 T2 T2 f.s. T1+c

Min/
max

AV SD
Nin/
max

AV SD
Min/
max

AV SD
Min/
max

AV SD

1. H.N. 65 M 44/92 66  10 82/141 113  11.2 21/72 43 9 215/ 320 269  19

2. A.P. 74 K 141/ 268 212  21.4 84/183 130  25.9 12/54 28 7.1 163/ 315 220  22

3. K.S. 57 M 99/167 127  13 58/110 81  9.2 – – – 126/225 165  17

4. J.T. 61 M 70/ 115 87  9.6 30/129 49  13.5 – – – 113/203 150  17

5. J.B. 73 M 106/ 159 128  11.2 50/108 78  11 – – – 130/260 170  20

6. K.Sz. 50 M 93/ 171 128  15 25/105 61  11.6 3/46 16 8.3 171/340 245  27.5

7. S.S. 71 M 109/ 172 142  11 59/102 81  8.2 7/33 17 5 277/429 340  29.4

8. B.J. 83 M 65/ 164 102  18.5 11/133 53  23 8/81 35 14 199/438 307  51

9. L.P. 76 M 73/ 202 115  20 34/190 80  25 7/80 24 11 115/324 195  47

10. J.K. 53 M 74/ 126 99  10.2 24/63 41  7 15/61 38 8.3 122/219 164  16.7
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parison with the control group, without statistically signifi-
cant signal changes in T2-weighted and T2 f.s.(fat satura-
tion) images.

There are numerous hypotheses concerning the pathomech-
anism of bone marrow enhancement in myelodysplastic 
syndrome. However, from the clinical point of view, the 
fact that MR imaging limits the diagnosis of hematological 
diseases to a few entities: leukemia and lymphoma, scle-
rotic metastases, marrow conversion towards erythropoi-
esis, and osteopetrosis is the most important information 
[6,7,9–11].

If radiography of the spine is performed prior to MR, scle-
rotic metastases and osteopetrosis can be excluded with 
high probability.

Therefore, MR performed after conventional radiography 
limits the diagnosis to very few diseases and allows quick 
referral of the patient to an appropriate center.

The correlation of trephine biopsy results with magnetic 
resonance tomography images yields equivocal results and 
requires additional studies, which will be presented in our 
further papers.

Conclusions

1.  MR detects statistically significant changes in the bone 
marrow within the vertebral bodies.

2.  The role of MR in assessment of myelodysplastic syn-
drome has not been determined yet, but our results indi-
cate the possibility of high potential of this method in the 
diagnostics of hematological disorders.

3.  Bone marrow assessment by MR is difficult and requires 
considerable experience of the radiologist interpreting 
the results.

Table 5. Mean values of the ROI parameter in the group of 10 patients with myelodysplastic syndrome.

MRI

T1 T2 T2 f.s. T1+c

Min/max AV SD Min/max AV SD Min/max AV SD Min/max AV SD

1–10 87.4/163.6 120.6 14 45.7/126.4 76.7 14.5 10.4/61 28.7 8.9 163.1/307.3 222.5 26.6

T1 T2 T2 f.s. T1+c

t 4.580 2.633 0.113 3.619

Critical value tα for that statistics based on Student-t distribution table is: tα=3,325.
The values of t presented in the table demonstrate the following inequalities in comparison with tá critical value: for T1: 4.580>3.325; for T2: 
2.633<3.325;for T2 f.s.: 0.113<3.325; for T1+c: 3.619>3.325.
On that basis, statistical signifi cance of the diff erence between the ROI parameters assessed in both groups for T1-weighted images before and after 
contrast administration (T1+c) was confi rmed. For T2 and T2 f.s. images the diff erence reached no statistical signifi cance.

Table 6. The values of Student-t statistics for the averaged ROI parameters in the patients and control subjects at signifi cance level α=0.005.
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